Soman intoxication in hypothyroid rats: alterations in brain neuronal RNA, acetylcholinesterase and survival.
Studies were conducted to investigate relationships among soman (pinacolyl methylphosphonofluoridate) induced seizure activity, central metabolic impairments and lethality in normal vs thyroid-deficient rats. Quantitative cytophotometric measurements of individual cerebrocortical (layer V) and striatal neuron RNA contents were made following dosages of 0.5, 0.9 and 1.5 LD(50) soman (LD(50) = 135 ?g/kg, sc). Hypothyroidism was associated with a marked diminution of overt convulsive activity and reduced susceptibility to lethal actions of soman as indicated by enhanced 24- and 48-h survival rates at 0.9, 1.2 and 1.5 LD(50). Hypothyroidism per se produced RNA depletion in both cortical and striatal neurons. Soman treatment diminished cortical RNA to essentially the same extent in thyroid-deficient rats as in euthyroids, whereas there was no further reduction of striatal neuron RNA. It was found that amelioration of convulsive activity and lethal- ity in hypothyroid rats was accompanied by reduced cerebral acetylcholinesterase (AChE, EC 3.1.1.7) inactivation, and that plasma cholinesterase (EC 3.1.1.8) and aliesterase (EC 3.1.1.1) levels were significantly higher in hypothyroid than in euthyroid saline-control rats. The overall data indicate that soman- induced central metabolic impairments can occur independent of paroxysmal neural activity and lethal actions of the agent. Resistance to soman observed with thyroid deficiency may be due in large part to increased binding to plasma enzymes and diminished delivery of soman to AChE in vital cholinergic sites.